Background

Dr. Mark Workentin is a Professor in the Department
Tell us a bit about yourself.
I was born in Chatham, but raised in Timmins, a mining town in northern Ontario which is why I am not too fazed with this winter's weather. I completed my BSc degree in Chemistry at Western University in 1988. I chose Western mainly because my older brother studied here, so I knew a bit about the school and its programs from visiting him. After that, I went to McMaster to get my PhD (1992) and from there I joined the National Research Council in Ottawa as a Research Associate. When the NRC underwent a change in focus, I decided to look for a faculty position and was fortunate to be hired by Western, where I have been since 1995. I have three daughters and enjoy photography, music and the outdoors, including camping and skiing.
What is your main research focus in your lab?
I am a physical organic chemist, with a small p and big O; which is why I primarily teach Organic chemistry and not physical chemistry. My research group designs organic reactions and incorporates them into the structure of metal and carbon material surfaces, such as gold nanoparticles and graphene and carbon nanotubes. We use a variety of organic and physical methods to characterize and understand how to control reactions on these new materials. With this understanding we can work to build novel molecular architectures and control their function for a variety of applications from solar cells to nanomedicine. The reactions we study involve thermally-activated reactions (the kind everyone thinks of when they think of chemical reactions), light-activated chemistry (photochemistry) and reactions initiated by adding or removing single electrons (electron transfer chemistry). Beyond the research, the most important part of what I try to accomplish in my research program is to train the next generation of scientists by fostering creativity, critical thinking, and exposing the students to a variety of skills and techniques. Because of this, the research question we tackle is less important -but the program is always built around our expertise as it is applied to emerging areas of science. This keeps our research topical and importantly, fundable (which pays the salaries and the bills!).
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Why did you choose the field of chemistry? What sparked your interest in the field of organic chemistry?
For me, chemistry was always something that I enjoyed throughout high school. I credit my high school science teachers for sparking this interest. I was pretty unique during frosh week: when asked what I wanted to be I said "a chemist" while most others were saying "a doctor". Turns out I did become a doctor…just not, as my mom says, a "real doctor" like my brother. After taking courses in other disciplines during my first year at Western, I was even more sure and excited about chemistry for my future. Interesting for many of you, Kay Calvin, who teaches first year chemistry now, was my teaching assistant during my first year. The weirdest thing for me in my career was when I came back to Western as a faculty member; I worked alongside many of the professors who once taught, mentored, and inspired me which served as a little added pressure for me to measure up. Something else that many of you may find interesting (or frightening considering what I teach) is that organic chemistry was often my lower grades. So why am I an organic chemist? I enjoyed the challenge of it and did not want to let organic chemistry beat me. For my fourth year research project, a highlight of the chemistry program even now, I investigated photochemical reactions (light-activated chemistry) of N-substituted indoles with Professor Alan Weedon, now a Vice-Provost at Western. This research experience further solidified my interest to pursue a career in chemistry, perhaps as a professor. I then went to McMaster University for my graduate studies because there was a professor there, Dr. Willie Leigh, who was at the forefront of utilizing a relatively new technique called laser flash photolysis to study organic reactions in organized environments. After earning my PhD, I was fortunate to get a research position at the Steacie Institute for Molecular Science at the NRC. This world-renowned facility was a wonderful place to do research. But I missed teaching, which I got to do during my graduate student days, and so I began my search for a faculty position. I was fortunate to get hired by Western, where I have been ever since.
In your opinion, what are qualities of an excellent researcher?
For me, an excellent researcher demonstrates creativity and critical thinking skills. They need to be able to examine a problem or idea and think of new and innovative approaches to solve the problem or implement the idea. One also needs to be ready for failure and treat them as learning opportunities. An important quality of an excellent researcher is their enthusiasm for what they are studying and to be able to express this enthusiasm for what you are doing to others. It is important for me that my graduate students are involved in the education mission -to train and teach the next generation of scientists.
What would you say is the hardest part about being a researcher?
To me, the most difficult part of a being a researcher is that nobody tells you what the problem is -you have to discover it for yourself. A researcher needs to be able to select problems and creative approaches to them, and be able to convince others of their importance in order to attract the funds that allow us to do the research. In addition, leading a research team means that you need to ensure that all the people involved are engaged and that the project is moving forward at a good pace. What I have personally found most difficult is human resources management in both research and teaching. I want to try to find graduate students that are at least as interested in the research as I am. I have found that grades do not necessarily equate to research success. What does matter is that you have to enjoy the hands-on discovery process and be committed to it.
What kind of responsibilities do students typically have once a professor agrees to let them work in their lab?
I usually have two undergraduate students in the lab at any given time, either doing their fourth year thesis, as a summer research student (NSERC USRA, CAMBR or other), or as a volunteer researcher. I treat them as "junior grad students" in my lab working alongside one of my MSc or PhD graduate students. I expect my "junior grad students" to be a contributing member of the research group. The students are given a research project, which is often associated with a graduate student's project, but they are not assigned just lab tasks. I also expect both my undergraduate and graduate students to be able to drive progress in the experiment. It is my goal that each undergraduate student during their experience in my lab to get published as a co-author on a research paper.
